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Whatis

Dimensionality?

* Dimensionality refers to the number of
features in your data.

* Imagine describing a person using
height, weight, and age - that's 3
dimensions.

» High dimensionality means many
features.

e [t's a common issue in modern machine
learning.

» Understanding it is crucial to building
effective models.
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The Curse Begins

» High dimensionality makes models
complex.

» Models struggle to generalize to new
data.

* Increased computational cost for
training.

* Risk of overfitting the training data.

» Can lead to poor performance.
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Data Sparsity

Problem

» Many features may have little to no
relevant information.

e Most data points are missing values for
some features.

* This leads to sparse data, impacting
model accuracy.

 Sparsity can affect model convergence.

 Algorithms may struggle to find patterns.
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Computational Cost

* Training complex models on
high-dimensional data takes longer.

* Requires more memory and processing
power.

« Can be impractical for large datasets.

* Increased training time can slow down
development cycles.

* Resource intensive.

@ Shoaib Akthar Follow for more Data Analytics, Data Science and Al insights
@theshoaibakthar



Overfitting Risk

» Models become too specialized to the
training data.

» They perform well on training but poorly
oh unseen data.

» High dimensionality exacerbates
overfitting.

* Regularization techniques can help
mitigate this.

» Monitoring model performance is key.
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» Feature Selection: Choose only relevant
features.

» Dimensionality Reduction: Transform
features to fewer dimensions.

» Principal Component Analysis (PCA): A
commohn dimensionality reduction
technique.

» Feature Engineering: Create new
features from existing ones.

» Regularization: Penalize complex models.
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Feature Selection

» Analyzing feature importance to identify
key variables.

 Using statistical tests to assess feature
relevance.

 Domain expertise can guide feature
selection.

» Techniques like Recursive Feature
Elimination (RFE) can be used.

» Consider causal relationships between
features.
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Beyond Simple

Solutions

* Dimensionality reduction isn't always the
best approach.

» Consider the trade-off between
complexity and performance.

 Carefully evaluate the impact of each
approach.

« Experiment with different techniques to
find the optimal solution.

» Always validate your model on unseen
data.
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Like this post? Repost!

Share your thoughts in the comments!

| share little hacks and tips | actually use in
Data & Al — follow if you wanna see more!
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